[Importance of intracellular calcium homeostasis for contraction and relaxation of the heart muscle].
The method of surface fluorometry with indo-1 allows the simultaneous quantitative recording of changes in free intracellular calcium ([Ca2+]i) transients during the cardiac cycle and haemodynamic parameters and ECG. Using this method, recent studies gave further insight into acute and chronic changes in [Ca2+]i during disease (e.g. heart failure, ischaemia, arrhythmias), as well as pharmacologic interventions. The failing myocyte is characterized by small calcium transients and elevated end-diastolic [Ca2+]i concentrations. Without an adequate delivery of substrate to the mitochondria (pyruvate, but not glucose) the cardiomyopathic heart muscle is no longer capable of maintaining its [Ca2+]i homeostasis. In healthy hearts, positive inotropic agents lead to an increase in developed pressure commensurately with the percentage changes in amplitude of the [Ca2+]i transients, while the end-diastolic [Ca2+]i levels seem to depend on the activation of cAMP. In failing hearts the latter finding may explain the different behaviour of end-diastolic [Ca2+]i and haemodynamics during perfusion with various catecholamines, more likely stimulating alpha- and/or beta-adrenoceptors. Further studies analysed [Ca2+]i during ischaemia or showed the importance of changes of [Ca2+]i in the genesis of premature beats and the initiation of tachyarrhythmias, in particular ventricular fibrillation. The present overview underlines the comprehensive role of calcium homeostasis in the pathophysiology of contraction and relaxation of the heart muscle.